Effects of desferrithiocin and its derivatives on peripheral iron and striatal dopamine and 5-hydroxytryptamine metabolism in the ferrocene-loaded rat.
Iron overload disorders, such as beta-thalassaemia, are currently treated with the iron chelator desferrioxamine (DFO) or 1,2-dimethyl-3-hydroxypyridin-4-one (L1), which is currently under clinical evaluation. However, DFO is inactive orally and needs to be administered by intramuscular infusion, whilst there are concerns over the long-term effectiveness and toxicity of L1. In addition, both DFO and L1 affect brain dopamine (DA) and 5-hydroxytryptamine (5-HT) metabolism. In this study, the 3,5,5-trimethylhexanoyl ferrocene rat model of iron overload was used to compare the iron-chelating capabilities of a novel orally active siderophore, desferrithiocin (DFT) and its desmethyl derivatives DFT-D and DFT-L, to that of DFO, along with their ability to affect brain DA and 5-HT metabolism. Chronic administration of ferrocene produced a 12-fold increase in liver iron levels, as assessed by electrothermal atomic absorption. Subsequent treatment with DFT over a two-week period produced a 37% reduction in liver iron levels, whereas similar treatment with DFT-D and DFT-L produced a more marked reduction in these levels (65% and 59%, respectively) in the ferrocene-treated animals. In contrast, using the same dosing regimen, DFO and L1 only produced a 16% and 18% reduction, respectively, in liver iron levels. Both DFT and its derivatives failed to affect either striatal DA or 5-HT metabolism when assessed by HPLC. In view of the previously described oral bioavailability of DFT, the marked ability of DFT and its derivatives to chelate hepatic iron, and their inability to affect brain DA or 5-HT metabolism, such siderophores appear potentially useful clinical iron chelators.